Preclinical evaluation of second-generation everolimus- and zotarolimus-eluting coronary stents.
This study was designed to evaluate the pharmacokinetic and vascular healing of a second-generation everolimus-eluting stent (EES) and slow-release zotarolimus-eluting stent (R-ZES). Second-generation DESs have alleviated the safety concerns of late stent thrombosis by addressing issues of polymer biocompatibility and stent design, and optimizing drug loads and release kinetics. No preclinical comparison study exists between these stents. Rabbit iliac artery stent implantation was performed using Xience Prime EES and Resolute R-ZES. Histomorphometric evaluation was performed at 28 and 60 days after implantation in an induced atheroma model. Endothelial coverage and maturation were assessed by scanning electron microscopy and immuno-labeling at 14 and 28 days following deployment. For pharmacokinetic studies, arterial tissue and stents were retrieved at 3, 14, 28, and 90 days, and blood samples were obtained during the first 24 hours. Vascular remodeling (percent stenosis, neointimal thickness) was similar in arteries implanted with either stent group. At 28 days, inflammation was significantly less in the EES group as compared to the R-ZES group (inflammation score: 1.59 ± 0.52 vs 2.22 ± 0.69, respectively; P=.044), with no differences observed at 60 days. Endothelial coverage was similar between both groups; however, endothelial maturation above stent struts was significantly higher in the EES group vs R-ZES group at 28 days (33 ± 20% vs 22 ± 21%, respectively; P=.040). Arterial drug level concentrations were also shown to be significantly less in the EES group vs the R-ZES group (P<.0001). Overall, EES and R-ZES displayed similar remodeling properties with lower arterial drug levels observed in the EES group vs the R-ZES group, which may have led to more rapid endothelial maturation.